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(57) Abstract 

A wireless mtxanct offioe (WIO) csonoe|it is disclosed, wfaidi fmegrales an IP based intranet environment (27) and GSM netwoik 
(21) with access to GSM tfaxoug^ die GSM netw«k or via tbc mtianet Access dnougb the imranet to the 
GSM M5C (ffl is p owded by a WK) intcrwcHting unit (24) wfaicb may conqnise seveia] netwoEik entities (eg. mtianet mobile dnster 
(241), mtianet locatioD ngislEr (242). WIO gatekeqwr (243X WIO gateway (2A4) and IL323 gateway). A dual mode temiinal for such a 
QfstEni IS also disclosed. 
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AMALMODB TERMINAL FOR AOCKSING A CBUMIM NBIWORK DlRBCn.Y OR VU A WKELESS 

The present invention relates to a dual mode mobile statfon operable, for example in 
a public mobfle communication network and a private network. The im^ention also 
relates to the system in wtiich such a dual mode temiinal may operate, and further 
txjmponents of that system. 

In modem office work it is necessary to provide the employees witti versatile 
infomiation transfer connectfons which can transfer speech, facsimfle messages, 
electronic mail and other data - usually in digital fomi. Transfer of infomiation is' 
needed inside an offfce or conesponding working environment for communication 
between employees, for transfer of infomiation between branch offices of an 
enterprise, which ofRces can be in other towns or even in other countries, and for 
communlcalbn between the office and -outside world". In this text and ail of the 
foBowing text -oBlce- stands for an environment with several users, which users 
"belong together*, and whteh office physkally covers a reasonably limited area. 
There has been a trend in the telecommunk»tton branch toward integrated systems 
In which various forms of telecommunication can be controHed as one entity. 

A conventional reallzatfon of an above mentioned type of office communfcatton 
system comprises a company telephone exchange for provMing telephone sen/ices 
and telephones connected to it over twisted-pair oonnedtons and a separate focal 
area networic (IM4) in which applicatfons for advanced telecommunication sen/ices 
have been implemented and which has the inteliigence to mn them. The local 
network is connected to the telephone exchange using a telecommunicatfon server 
CTelephony Server) whfch supports the tradrtfonal subscriber server architedure in 

which subscribers are subscribers* computers connected to the local networic For 
example call-, data-, facsimfle^. electronic maB- and speech mafl services are 
connected within an office utilizing the telecommunicatfon server. In an integrated 
system users can also e.g. control telephone services using their computer temrinals 
connected to the local network. The whole integrated office communlcatfon system 
Is connected to public telephone networic through the telephone exchange. 


CONHRMAnONCOFY 
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Figure 1 presents an example of a prior known office communication system in 
which users' telephones TP (TelePhone) have been connected by wire connections 
and a local area network (LAN) has been connected over a telecommunication 
server TS (Tele Server) into a telephone exchange PBX (Private Branch Exchange) 
which is connected to a public telephone network PSTN/ISDN (PSTN. Public 
Switched Telephone Networit. ISDN. Integrated Services Digital Network). To the 
tocal area network (LAN) have been connected on one hand servers executing 
various services such as data base server DBS (Data Base Server), voice server VS 
(Voice Server) and electrical mail server EMS (Electrical IMail Server) and on the 
other hand the users' computers PC (Personal Computer). It can be regarded as a 
problem with this kind of reafizatnn that even if a user's telephone TP and computer 
PC usually are on the same table next to each other separate wire connections must 
be laid to the user's woridng room for them, on one hand from the telephone 
exchange PBX and on the oflier hand from the telecommunkation server TS of the 
LAN. Buikfing and maintenance of two overiapping telecommunication networics 
naturally causes cost 

The problem of overiapping telecommunicatton networics is increased by portable 
mobile stattons utilizing ladn connectfon coming rapkJly more popular. Many 
persons woridng in an office need, because of their mobile wortt, a mobile statnn 
and often also a portable fiacsinrile device and/or a combined portable 
computer/mobfle statfon. In order to be able to use the devices based on radto 
connection also inside buildings, the constnictfons dfvAwAi attenuate radto signals, it 
has been suggested that mobile radb networics should be supplemented with small 
base stations individual for offices or even for rooms, which base stations would be 
connected either directly or over wired telephone networit to the central systems of 
mobile communicatfon networit The networic of small base statnns would be 
already a third overiapping telecommunicatfon nelworic within the same office, and 
accordingly it is dear that in a prefisiable solution, which the present invention is 
aiming at. also the arrangement supporting radfo communication stations should be 
realized using essentially the same means and telecommunicatton networics than the 
rest of the transfer of information in the office. 


W09ft^48315 PCTAB9MKI55S 

3 

A challenge of Its own to telecommunlcatfon systems is issued by the fact that work 
is done more and more in small office or domestic environment, which is described 
by the concept SOHO (Small Office. Home Office). Even here, advanced office 
communication services are often needed and it is particularly preferable if such a 
flexible system is avaOable which can be utilized even both in the office and at home. 
The present systems which require overiapping connections for the utilization of 
mobile communication services, conventional telephone services and fast dafa 
ti^nsfer services are very inflexibte for working in a small- or home office. In addition 
to above, ttie following kinds of solutions connected with integrated 
telecommunication systems are known from prfor art 

If an integrated office communication system is realized utilizing traditional 
technique, separate wired connections must be laid into a user's working room on 
one hand from telephone exchange PBX (Rgure 1) and on tiie ottier hand from 
telecommunicatmn server TS of local area network (LAN). Constiucting and 
mainfaining two overfapping networks naturally brings extra cost In said solutions 
according to prior art a solution to this problem has not actually been striven for. 

A farget of tin present invention is to present a system which reduces the problems 
caused by overiapping networks. Additionally, the purpose of ttie inventkm is to 
reduce problems caused by wireless infbrmatton transfer inskie an office and extra 
cost A farther target of the invention is to present an arrangement, in which sakJ 
system, integrating infonnation transfer, can also senm home office- and small office 
users. A farttier target of tiie invention is to present an arrangement of said kind, in 
which tile same devices can be used as tenninal devices (e.g. mobile stations) In the 
telecommunication system both in the office and outside it 

According to an aspect of ttie present invention, ttiere is provided a dual mode 
mobile station comprising means for managing network infonnation independentiy of 
ttie mode of operation of ttie mobBe station; first linking means for finking to the 
interface of a mobfle communication network so as to transfer control and mobOity 
infomfiation between ttie mobfle station and ttie mobile communication network; 
second linking means for providing a link to ttie interface of a furttier communication 
network so as to transfer control and mobility infonnation between ttie mobife station 
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and the further communicalfen nrtwork; and means for coupling the mans^Ing 
means to the first linking means when the mobile station is in a first mode and to the 
second linking means when the moUe station is in the second mode. 

This mobile station has common network layer infomiation for both modes Cue. whan 
the mobile station is within and outside the wireless intranet office awironment). 
Consequently, as there is no dual stack at this level, less code is required to 
implement the dual mode mobfle station, hence making it simpler, taster and 
cheaper. It is also easy to implement the second mode into existing mobile statfons 
as this may be provided by virtue of a software enhancement to the conventional 
nK}bile station. 

The network Infonnatton Is preferably at least mobile communication call control and 
mobility infomnation. It may also further comprise mobOe communication radfo 
resources infonnatkin. Howetver. aNemativeiy. the first linking means may comprise 
a radk> resource manager for the mobile comrrajnication network, and the second 
Hnkbig means may comprise a radio resource manager for the further 
communteafton network. Thfe may enable the mobile station to communicate with an 
interface on the further cnmmunicatfon network by means of simple signalling. For 
example, the second linking means may comprise a radio resource of an unHcensed 
band such as a tow power RF radfo resource like Bluetooth. 

In a prefened embodiment, the mobile statton is forther provided with a radto 
resource manager for a user temiinal, and linking means for linking to the interface 
of the temiinal device so as to transfer radto resource infonnaBon between the 
mobne station and the user terminal Furthennore, a mobile statkxi may farther 
comprise a browser, such as a WAP browser. 

According to another aspect of the invention, there is provided a base statton 
transceiver emulator for interfacing a mobile statfon of a mobUe communication 
network and a further communfcation network, the base statfon transceiver emulator 
comprising means for detemtining the presence of a mobile station within its ceD; 
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transceivfng means for receiving caH transfer infonnatfon from the mobile station 
when the mobfle station is v,«thin the cell and for transmitling cafl transfer lnfom«tfon 
to the mobile station as it prepares to leave the cell. 

According to a further aspect of the invention, there is provided a mobHe statton 
emulator for interfadng a mobfle station of a mobile communicatfon netsvork and a 
base transceiver station emulator of a further communication network, tiie mobDe 
station emulator comprising means for receiving call transfer infbnnation from the 
mobile station and for fonvarding it to ttie base tiansceiver station emulator, when 
tt)e mobile station enters \he cell of the base transceiver station emulator means for 
maintaining ttie call transfer infomiation while the mobPe station is v^in the ceD; 
and means for transmitting ttie call transfer infomiation to ttie mobOe station as It 
prepares to leave the cell. 

Such an emulator enables simple signalling between the mobile station and base 
station transceiver emulator. FurihemoiB, it enables call fonvarding. Moreover it 
eliminatas the need for a mobile station to be used once it has entered tf,e wirel^s 
Intranet office envirornnent For example, instead of using a mobile station when in 
the office emoronment. a user couM use a lightweight terminal such as a wrislwateh 
and headset instead, or indeed a PC w«h headset 

A device for coupling a mobOe station of a mobile communication networtc to a 
further communication netwoik may comprise a base transceiver emulator andfor a 
mobfle station emulator. Preferably, tt« devfce Is a personal base unit and 
comprises bott. of these emulators. Such a personal base unit may be implemented 
in a PC. 


According to anotiier aspect of tt» present imrentton. tttere is provided a system for 
transferring infomiation between a mobfle station and a further oommunlcation 
device, the system comprising he mobfle station, a communication network to which 
ttie further communfcation device is coupled, and a base transceiver station emulator 
for interfacing the mobfle station and ttie communication networtc. wherein the 
system transfers infomration over tiie communication networtc when the mobfle 
Station is wittiin tiie cell of ttie base transceiver station emulator, and transfers 
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information over a mobfle communication networic when ttie rrvMe station is outside 
the ceil of ttie base transceiver station emulator. 

A base transceiver station emulator and mobile station are also provided for such a 
system. 

Such a system allows users to utilise communication networks, such as private 
intranets to cany cellular services (eg speech, data, SMS. facsimfle etc) when within 
a coverage area. In addition, the WIO concept provides a good platfomi for local 
multi-media extensions because it potentially offers higher bandwidth to the user. 
Access to the public cellular network {eg GSM) is offered by introducing a 
transparent location management method, which allows mobile stations connected 
to the communication network, such as the IntiBnet. to be reached from the public 
cellular n^work in the normal way. Hence, the concept can be utilised to provide 
extra cap«% in hot-spot areas, such as airports and malls. 

The base transceiver station (BTS) emulator may be an actual base transceiver 
station or a virtual base transceiver station. In any event it is an Interface between 
ttie mobOe station and ttie communication network over v»rtifch ttie nformation (eg. 
speech, data) is to be transmitted. 

The BTS emulator may be ttie BTS of a mobile duster. In ttiis event, it is an actual 
base transceiver station. WhUsta mobile station is wittiin tiiis BTS ceB, ttie 
infonnation tnfliDm the mobile station is transmitted over ttie communication 
network. ev«i if there is an overlap witti ttie cell of anottier public GSM BTS. 

Atematively. ttie BTS emulator may fomi part of a personal base unit for a mobDe 
station, in which case ft is a virtual BTS. That is. ft looks like a BTS to ttie mobile 
cxMTununicafion network, txit does not handover to anottier BTS. 

In one embodiment, where tiie communication network is an IP network, ttie system 
takes care of ttie binding of GSM and IP numbers, so tiiat only one number is 
required. Such E.164 = IP# napping may be performed in ttie IWU (e.g. by flie 
gatekeeper or ILR, or alternatively in the personal base unit 
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The communication system may be one of several Wnds. such as a data 
communication network, internet, intranet. LAN. WAN, ATM packet network, 
Ettiemet (TM), or Token Ring (TM). Also, the farther communication device may be 
one of several kinds, including a PBU, another mobile station, an MSC or an FSC. 

The mobHe station and PBU may be connected by RS232 cable. Alternatively, they 
may have an RF (preferably LPRF) or infrared connectfon. Examples include 
Bluetooth. Home RF, 802.11 WLAN etc. Also, they may be indirectly connected, for 
example via a connectfon device such as a mobile station cradle, deskstand or 
charger, or even a LAN of some kind. 


According to another aspect of the present Invention, there Is provided a dual mode 
mobae slatfon comprising control means for controlling transfer of infonnation such 
that in a first mode transfer of infonnation is between the mobile station and a mobHe 
eommunfcatkm networic, and in a second mode transfer of Inlbnnatton is between 
the mobile statnn and a second communication n^work, and means for providing 
radio contact between the mobile station and the mobile communlcatfon network in 
both the first and second modes. 

The first mode is, for example, when the mobile station is outside the office 
environnrient and the second, when it is within it 

In a prefened embodiment, the control means and means for provkllng radfo contact 
are realised by virtue of a software enhancement to conventional mobile tennlnals. 
Hence, the tennlnals are much simpler than existing dual mode terminals, whfch, for 
example, require switches to change between the modes. Also, the temiinal of the 
present inventfon remains connected to the mobHe network whHe the actual data 
(data/speech etc.) is earned over another interface. Thus ft provides the mobile 
network vwth what seems to be the same operatfon specified for the standard mobile 
communication network entities. 


Now a system has been invented for transfer of infonnation. e.g. speech or data, in 
which the bunk of Information transfer Is inside the office a focal network (e.g. local 
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area network. IAN), and between office units e.g. a traditional telephone network 
utilizing wired connections or a fest data packet network utilizing ATM 
(Asynciironous Transfer Mode) tedmique. for example 

According to one embodiment of the invention the mobile statton may be connected 
to the temjinal device by means of a connection device, having a fiincttonal 
connection to ttie tenninal device, and having means for connecting functfonally to 
ttie mobfle station. In response to connecting a mobile station to ttie connection 
device, ttie system wOl be infonned to direct calls to ttie mobile station via ttie data 
communication network. The connection devfce can be a desktop stand or desktop 
charger and may be a separate device or integrated into ttie tenninal device. 

A subscriber devk» means a tenninal device connected to a telecommunication 
networit. such as a telephone connected to a fixed telephone network, and a mobile 
station connected to a mobile communication network. A subscriber devk» also 
means servers and telephone exchanges connected to telecommunication networics. 
pnovWing telecommunication services to ttie users of ttie telecommunication 
networie. In ottier words, a subscriber device means aB ttie parte of a 
telecommunfcafion network witti whkdi a telecommunication temrinal device (e.g. a 
telephone) can communicate over a telecommunkatton networit 

Embodiments of ttie present invention will now be described, by way of example, 
witti reference to ttie accompanying drawings, of whkdi : 

figure 1 presente ttaditional commuracafion networics and tenninal devk»s used 
in an dffaie environment; 

figure 2 illustrates a wireless intranet office architecture according to an 
embodiment of ttie present invention; 


figures illustrates a wireless intranet office architecture according to 
embodiment of the present inv^ition; 
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figure 4 niustratBs the architecture of a mobBe station and personal base unit of a 
wireless intranet office, according to an embodiment of the present 
invention; 

figure 5 illustrates a general GSM intranet office concept; 

figure 6 to 11 show infcwmation flow from tenninals of a GSM intranet office 
according to an embodiment of the present invention; 

figure 12 niustrates the architecture of a mobOe station accoiding to a further 
embodiment of the present invention; 

figure 1 3 illustrates a wireless intranet office system according to an embodiment 
of the invention in which the user is provided with a handseHess user 
tenninal which communicates with his mobile station: 

figure 14 Hhistrates a wireless intranet office system accoiding to a further 
embodiment of the present invention. In which ttie user is provided with a 
handsetless user temtinal which communicates dlrecHy with the personal 
base unit; and 

figure 15 is a flow chart illustrating the functioning of a virtual terminal in the 
emt>odiment of figure 14, and 

figure 16 Hlustrates the handling of an electronic book service within a wireless 
intrar)^ office. 

Figure 2 fliustrates a wireless intranet office architecture according to an embodiment 
of the present invention. 


As can be seen, the wireless intranet office integrates an IP based private intranet 
envirt)nment with a public ceUular network, in this case the GSM network. This 
alk>ws cellular users to utilise private intranets to cany the cellular services Oe 
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speech data SMS facsimile eta) within the intranet coverage area. In addition, the 
wireless intranet office architecture provides a good platfbmi for local multim'edia 
extensions because it potentially offers higher t^andwidth to the user. Access to 
public GSM network is offered by introducing a transparent location management 
method, which allows tenninals connected to the intranet to be reached from the 
public GSM network in the nomal manner. Thus, the wireless intranet office 
arrangement can be uGfised to provide extra capacity in hot spot areas, such as 
airports, malls etc. where this might be needed. 

in this wireless intranet tiSUce arrangement, the intranet Ibmis a new kind of access 
network to the GSM network. The communication between the GSM backbone 
network and the end user access node takes place via intemet protocol based 
networks instead of the GSM air interface, as wfll be seen betow. 

Figure 2 shows a niobllestatfan 21 In a wireless Intranet of!k»environmBrA When 
outskte this environment, the mobile station acts as a normal GSM phone connecting 
to a BTS of a public GSM network. However, when In the wireless Intranet offk» 
environment, the mobile station may operate in one of two modes. In one mode, it 
connects to a personal base unit 22 (eg either wHh a Inter-connectton cable, a Infra- 
red connectfon. or with low power RF transmitter and receiver), and in another mode 
connects to a GSM base transceiver statton (BTS) 23. The mobile statkin 21 is 
connected to an IP local area nelworic (LAN) and a home tocation register (HLR) and 
visitor location register (VLR) 25 and a mobile station controller (MSG) 26 by virtue of 
an inter^rWng unit (IWU) 24. TWs IWU comprises several network entities, 
including an intranet mobDe cluster (IMC) GSM/IP Gateway 241. an intranet locafkm 
register (ILR) 242. a WIO gatekeeper 243 and a WIO A^ateway 244. 

Infomatlon such as data and/or speech may be transferred from the mobile statton 
to the IP tocal area network by 2 routes, each of whfch includes a BTS emulator. In 
a first mode, the mobile statton 21 is connected to the local area network via a 
personal base unit 22 (PBU). which itself comprises a virtual BTS. This is further 
explained with reference to figure 4 betow. 
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In a second mode, the mobile station 21 Ibmis part of a mobile cluster (for example 
see reference 32 in figure 3). In this case, the infomation is transmitted to the local 
area networic via a private GSM BTS 23 dedicated to that cluster, and an IMC 
6SM/IP Gateway 241. The BTS transmits the signal over the A bis interface, and 
the IMC Gateway 241 pertbnns a protocol transfonn from GSM to H.323. so th^ the 
signal can be transmitted over the IP local area network. (As can be seen from this 
figure, the wireless intranet office architecture uses the H.323 piotocoi tor the 
signalling and date connections inside the inter-MKHlcing unit). 

The basic access Interfaces to the cellular network are the air interface, the A- 
mterface. the MAP protocol, the ISUPmjP interface and the DSS.1 Interfax. The 
Arinterface is an inteirface to mobile switching centre and the MAP interface is an 
interface to HUWLR. ISUP/TUP interface connects switehing centres, white the 
DSS.1 interface resides in between of the BSX and switehing center. The air 
interface connecting mobSe temunals to the networic can be any RF interface or 
infrared link. Candklate RF interfaces include e.g. Low Power RF (LPRF) 80Z11 
wireless IAN (WLAN) WATM and HIPERLAN. The air interface can 'also be 
replaced with a physical connection (e.g. RS-232 serial cable or Universal Serial Bus 
(USB), "n^e GSM networic sees this new access networic as a BSS entity. New 
networic entiites are added to the access networic to modHy/d^odify cellular 
signalling. System design principle is to fiimi ITU-Ts recommendaiton H.323 and 
enhances it with mobility extenstons. 

The WIO Argateway 244 tooks like a base station confrdler to the MSC 26. 

A general WIO networic architecture is shown in figure 3. A tocal area networic 31 is 
provided with an intranet mobHe cluster IMC 32. an LPRF cell 34 and a landline 
cx)nnection 35. Ihe IMC comprises a plurality of mobite sfattons. a BTB (private 
GSM BTS) and a server in the lorn of an IMC GSM/IP gateway. The BTS interface 

between the BTS and IMC GSM/IP gateway is a GSM A*is interface. The IMC 
GSM/IP gateway is responsiWe for signalling oom^rsions between the GSM and 
H.323 protocols. The low power RF cell 34 comprises a personal base unit whk:h 
has a virtual BTS and a low power transceiver, and associated mobfle stations with 
conesponding low power RF transceivers. The PBU is directly connected to the 
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WIO network. To provide the mobile stations with access to the GSM network, the 
PBU provides conversions between the GSM and H.323 protocols. These 
conversbns can be seen as a bridge between cellular phone and H.323 features 
which support WIO location management and mobility features. The landline 
connecfion comprises a landline temiinal 351 hardwired to a personal base unit 352, 
which in turn is hardwired to the local area network. 

Also connedBd to the local area network are a WIO gatekeeper 36. which is 
responsible for the connecfion of mobOe stattons to within and outside the network. 
For example it might transfer a call from the server to an extemal system such as 
PSTN (via gateway 38) or it could provide connectfon to the IP network 37. The IP 
ndwork. in turn, is connected to the operators local area network 39. This local area 
network is provkled with an A-intianet gateway 391, an intranet kicatton register 392 
and IP telephony gateway 393. 

In this embodiment the main function of the Intranet Locatton Register is to store 
mot^ify management infonnatfon and call statistks of the subscribers configured into 
the Wireless Intranet Office system. Roaming of visitors are controlled by the mobOe 
switching center. For visitors only temporary infbrmatbn will be stored into the 
Intranet Locatnn Register. 

The ILR has a MAP interfece to cellular system network HLR 25. 

The IP Telephony Gateway 393 in this embodiment supports intererorking between 
Internet telephony endpoints and mobile stations in the public cellular nehwork. The 
intenATorking is based on the H.323 specifications. 

The A-lntranet Gateway 391 in this embodiment makes protocol conversion between 
SCCP/MTP and IP protocols at the A-interface. and makes the cellular and Intranet 
locaticm area associations. It has an O&M software entity which operates as an 
administrative sender gateway for corresponding agents in intranet Mobile Clusters. 
The Arlntran^ Gateway operates as a firewall between public telecommunication 
n^worfc and private intranet sdutions. 
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Further explanation of the networic entities in Rgures 2 and 3 are outlined below. 

The intranet Mobile Station is a generic temiinal product portfolio consisting of lull- 
featured cellular phone which support services of GSM and GSM derivatives. It may 
have specific features such as extended office/home cell selection criterias. and 
support of office and home area priority. With a serial cable and with a piece of 
software to a PC. Intranet MobHe Statfon - so called LANdline veisfon - enables 
seamless landline communication to cellular system networic and between other 
Internet telephony entities within IP networie It may be a GSM/LPRF dual-mode 
device enabling high value senrfces within certain service areas. 

The Personal Base Unit (PBU) may be a PC Card type of radio card for a desktop 
PC with a piece of software enabling wireless access to IP networic. It provides 
LPRF cordless and wireless LAN - on 2.4 GHz band - dual-mode access exploiting 
an unlicensed radio spectrum, in cordless, "unlicensed" mode lower layers win be 
replaced with new ones, but sgnalBng above them remains the cellular one. It also 
enables inteDigent roaming of terminals between different radio frequency bands. i.e. 
between celluiarand unlicensed bands. 

The Intranet MobDe Cluster is simulating BSC In a local emmonment Itconsistsof 
minimum set of BTS functionality with reduced physical constmctfon. Intranet Mobile 
Cluster is a BTS and a BTS driver software package for Windows NT 5.0 including 
rate adaptation, an O&M agent software package and a GSM/IP Telephony Gateway 
entity. Intranet MobHe Cluster provides intenvoridng with data services and fecsimile 
as a direct access to IP networic. and it may provkie local call routing capability wtthin 
its radk) coverage. 

The purpose of the GSM/IP Telephony Gateway is to reflect the characteristics of an 
Intemet telephony endpoint to an Intranet Mobile Station, and the reveree. In a 
transparent fashfon. The GSM/IP Telephony Gateway provides appropriate fonrtat 
translaBon of signalling and speech, i.e.. audio forniat translations between GSM 
06.10. 06.20. 06.60. J-STtM)07 and G.711. G.723 and transfom^tion of 
communications procedures. The Gateway perfonns call setup and clearing on both 
the Intemet telephony side and the Wireless Intranet Office sWe. 
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The M&JP (WIO) Gatekeeper 36.243 provides mobility and call management 
sefvices, and certain radio resource management functions. 

The MS-IP Gatekeeper provides the following services: 

RegtetiBtion control - The MS-IP Gatelceeper authenticates all the 
network enfiiies. I.e., Intrant Mobile Stations, Intranet Mobile Clusters. 
Arintian^ Gateways, IP Telephony Gateways, Intranet Lx»cation 
Registers. H.323tenninals. which have access to the system. In case of 
intranet Mobile Statbn, authentteaSon and regtetiation is based on 
automatfc Gateteeper discovery procedure. In other cases, if s based 
on manual Gatekeeper registratkxi procedure. 

Connectfon ciphering - Part of the Gatekeeper's authentteation 
procedure is connec&n ciphering service. It provides key distribution, 
kJentifkatton and encryptnnAJecryptbn services to the Gatekeeper and 
other entities in the system. Service has an optron to select ciphering, 
hashing, key distribution and signature a^orithms independently. 
distributfon is based on public key cryptography and message ciphering 
is t)ased on secret k^ cryptography. 

Address translation - The MS-IP Gatekeeper peribmns E.164 to transport 
address association and translation. This Is done using directory service 
in the Intranet [.ocation Register whfch is updated during mobility 
management procedures, ie.. during TMSI realtocation, authenticatfon, 
identification. IMSI detach, abort, and iocatton updating. 

Call control signalling - The MS-IP Gatekeeper can be configured to 
route call control signalling to the cellular system networic or to the local 
call management entity within the Gatekeeper. 
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Call management - The MS-IP Gatekeeper maintains also list of ongoing 
calls and collects call statistics, -mis infbnnation is stoied Into ttte 
Intranet Location Register by ttie Gatekeeper. 

Cellular procedures - The MS-IP Gatekeeper must be able to handle 
signalling and resource management procedures (BSSMAP resources) 
specified in GSM recommendation 08.08. 

Status control - In order for the MS-IP Gatekeeper to detemiine if the 
registered intity is turned off. or has othenvise entered a failure mode, 
the MS-IP Gatekeeper uses status inquiry to poB the entity at a certain 
interval. 


The MS-IP Gatekeeper may. for example comprise software whfch uses a Windows 
m piatfomi together with some dedicated hardware in the IMC and gateways to fulfil 
the rrUTs H.323 Gatekeeper spedficatfons. extended with certain mobility 
management capabiHties according to GSM 04.08. 

Rgure 4 shows the architecture of a mobile statkm 41 and a personal base unit, 
personal computer 42. according to an embodiment of the present Inventfen. 

The mobile statfon 41 and personal base unit 42 are represented showing layers 1 to 
3 of the 7 layer OSI reference model, namely physnal layer (layer 1 ), data link layer 
(layer 2) and network layer Qayer 3). (These are data communfcatkm pioiocois 
whose purpose is to provide a link between 2 communicating devices). 

Network layer 43 of the mobfle station 41 provkJes call control management 431 
(including supplementary servfces 435 and short message servk»s 436). This layer 
also provides mobile management 432 and radk> resource management 433. 
Further, it comprises a MUX which "switches" to a second branch of layer 2 to 
demand services of the data link (phone bus FBUS) Ctrl 443) and physical layer 
(FBUS 452) when the mobile station 41 and the personal base unit 42 are 
■connected". In any event, the network layer demands the services of the data link 
layer 44 (data link 441 and control 442) and the physical layer 45 of the first branch. 
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to allow the mobfle station 41 to perform and report its measurBments aljout the 
surrounding GSM networic (neighbouring BTSs) and thus comply with GSM 
requirements. 

Tuming now to the personal base unit 42. this PBU comprises a phone driver 
implementing the physical and data link layers 48 and 47 (FBUS 481 and FBUS Ctrl 
471). The networic layer 46 of the PBU comprises a PBU control/IMC core control 
462 and an H.323 protocol entity 463 which provide protocol conversion between 
GSM and H.323. The oonversbns are needed for GSM layer 3 signalling messages 
while the speech is carried as GSM coded in the whole while this intranet office 
nelworic TTie PBU further comprises TCP/IP entity 422 and a local area networii 
adapter driver for the 23 for interiadng with the local area networic. The PBU control 
462 comprises a virtual BTS 49 for communicating with the networi( layer 43 of a 
mobile station 421. 

This figuiB shows layers 1 and 2 of the second branch of the mobfle station and the 
PBU as a phone bus (FBUS). This Is because. In this embodiment an RS 323 serial 
connection is used. However, it is evident to a person sidlled In the art that these 
layers would be implemented using difforent technologies If. for example, connection 
is via IR or RF. 


The mobile phone also has a user interface 461. 

In the networic the mobile station interfaces the intranet mobile cluster and personal 
base unft entities. The interface to the personal base unit, as can be seen from 
figure 4. uses a modified GSM layer 3 (04.08) signalling in this embodiment 
(However, in an alternative embodiment shown in Rgure 12, the GSM radio 
resource is not delivered to the PBU from the mobBe station. Instead, Bluetooth 
radio resourcing replaces it as a consequence of part of the virtual temiinal being 
implemented inside the motxle station control software). 

The mobile station 41 and PBU 42 operate as follows. 
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When the mobHe station 41 is outside the wireless intranet office envirDnment. it 
operates as a nornial GSM phone. The MUX 434 does not couple the radio 
resource management entity 433 with the second branch 443. 452. Voice and 
signalling is transmitted via the data link layer 44 and physical layer 45 over the first 
(GSM)branch to the cdluiar air interface. 

Also, if the mobile station 41 is within the wireless intranet office, but Ibrms part of an 
intranet mobfle duster, this same path is talcen to the cellular air interface and the 
inlbnnalion and signaUing is transmitted to the GSM BTS of that cluster. 

However, when the mobile statbn 41 is connected to a PBU 42 (for example by an 
RF 232 serial cable or RF interface) Infbnnation such as voice, data, fax, SMS etc.. 
Is transmitted over the local area network In this case, the MUX 434 demands the 
senrfce of the second (LAN) branch layers 1 and 2. and fayer 3 of the mobile station 
41 is seen to communicate with the virtual BTS 49 of the PBU 42. That is. the 
Infomiation (eg. speech) and GSM fayer 3 signalling messages are redirected t^ the 
second branch inteifaca As the mobOe stafton 41 and the PBU 42 are linked, the 
fieW strength of the virtual BTS 49 win be greater than that of other BTSs in the GSM 
network. Consequently handover is made to the virtual BTS 49. After this, the 
handover signalling refating to this virtual BTS is handled from the MUX through the 
second branch. When handover has been made, the MUX handfas all messages 
and fonvards them to the new host cell through the RS 232 interface etc and Talks" 
to the other BTSs (as is conventfonal in GSM) over the first branch. General 
broadcast traffic is also seen by the mobile station 41, for example from layers 1 and 
2 to the MUX and from there through the mobile sfationff>BU interface to the virtual 
BTS 49. 


Whne in this mode, the speech and layer 3 signalling aro routed to the personal base 
unit, and the radfo resource management entity at layer 3 remains connected to the 
GSM layer 2 (441), that is branch 1. As mentioned above, this is so that the mobile 
station can act as required by GSM (for example by measuring the RSSI for 
neighbouring BTSs etc.). 
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The parameters in the virtual BTS 49 within the IMC core dre set in such a manner 
that the terminal is forced to remain damped to this virtual GSM cell. This avoids 
possible handovers to any other GSM cells the mobile station might hrar. 

The operation of the MUX can also be explained as follovifs. When the mobfle 
station changes to TANdHne' mode (for example when the other interface is 
connected), the MUX communicates with the new BTS in a similar way to as it does 
to other BTSs to which it is not connected. In this phase, the mobile station notices 
that the field strength of the new BTS relating to this new interface is more powerful 
than the field strength of other BTSs, and hence makes the handover to this BTS. 
After the handover, signalling relating to the new BTS are handled by the MUX 
through the new inteiface, and the mobile station keeps on listening these and sends 
measurement reports to virtual BTS General broadcast traffic Is also sent to the new 
mobile statfon. for example from the tower stage to the MUX and from there through 
the new interface to the virtual BTS. 


Rgure 5 shows a g^ieral GSM intranet office concept, and figures 6 to 11 show 
infonnation flow between terminals - figures 6 to 9 being within the office 
environment and figures 1 0 and 1 1 extending to outside the environment 

Figure 5 shows the GSM intranet office 57 comprising different temiinal 
arrangements 51 to 54. The intranet office interfaces with an intemet protocol 
network 58, which is partially situated within the office and partially at the operators 
location. The operator 59 controls transfer of infomnation between the IP network 58 
and networic switching centres, such as mobile switching centres 55 and fixed line 
switching centres 56. 

Tenninal arrangements 51 and 52 comprise a mobile station 51a, 52a and a BTS 
Emulator 51b. 52b. These mobHe stattons can be within an intranet mobile duster or 
can be coupled to a personal base unit comprising a virtual BTS. 

Figure 6 Hlustrates a caH between mobne stations of the same office. In this case, 
the caB might be sent by mobile statfon 51 a to mobile station 52a. The infonnation is 
transmitted fiom mobile station 51a to BTS emulator 51b and on to the LAN via the 
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inteHvoridng unit The local area network then transfers the infbimation to BTS 
emulator 52b which in turn ftMwaids it to mobOe station 52a. 

Figure 7 shows a call between a mobile station 51a and an H.323 terminal 54 within 
the same office. Infbmnation transfBrred from mobfle station 51a wOl be fbnwarded to 
the LAN in the same manner as in figure 6 Oe via BTS Emulator 51b and the WIO 
inter-worldng unit). The LAN then transfers the information to the terminal 54. 

Rgure 8 shows a call between a mobDe station 52a and a fbced line extensbn 53a of 
a private branch exchange 53b of the same office. Again, information is transfened 
fiom mobile station 52a to a local area network via BTS Emulator 52b and the office 
IWU. The infbrmation is then transferred over the local area network via a PSTN 
gateway to PBX 53b. This PBX then switches the infbrmatfon to the requisite 
extension 53a. 

Rgure 9 shows a call between a H.323 tenninal and a PBX extension of the same 
ofHce. In this case, there is no GSM connection, inibnnation is fbrwaided to the 
local area network from the tenninal 54 where it is translened to PBX 53b via the 
local area network on a PSTN gateway. The PBX 53b then switches the infbrmation 
to the requisite extensbn 53a. 

Rgure 10 shows a call between a. mobile statnn 51a of the Yno to the mobile 
network. In this case, infbnnatfon is transfened from mobile station 51a to the local 
area network via the BTS Emulator 51b and the inter-¥/Drking unit It is then 
transferred across the tocal area networfc and to a mobfle switching centre 55 via an 
A-gateway. 

Rgure 1 1 shows a call between a mobile station 52a of the WIO and a fixed line 
network. In this case, infcwmatfon is transferred from mobile station 52a to the local 
area nehvork via BTS Emulator 52b and the inter-wortdng unit The information is 
then transfened over the LAN to a fixed line switching centre 56 via a PSTN 
gateway. 
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Jn the Information transfer system according to the Invention. Infonnatlon transfer 
connections based upon ATM and GSM technologies may been utTized 
Furthemiore. It is ftilly possible to utilfee Instead of these techniques other kind of 
infomiation transfer connections. For example It Is possible to anange. Instead of 
the ATM system, the infomtiation transfer connections between tenninal devices 40 
to 43. teleservers 60. 61 and network server 90 entirely e.g. using systems based 
upon Ethernet and Token Ring or future wkle band networks. Correspondingly it is 
possible to realize, instead of GSM^ystem. an infomration transfer system according 
to the Im^entlon even in connecfion with other mobfle communfcatfon systems, such 
as e.g. TDMA (T me DMsfon Multiple Access). CDMA. W-CDMA AMPS (Advanced 
Mobile Phone Service) and NMT (Nordic MobOe Telephone) systems. 

Moreover, it can be tansfened over WATM. 802.1 1 and mobfle IP. which allows the 
network entities (PBU. IMC. etc.) being mobUe. This enables, for example, fomwng a 
WIO dustei/IMC into a train or aiiplane. 

Figure 12 shows the archlteduie of the mobile statfon 120 acconJIng to another 
embodiment of the present inventfon. This mobSe statbn is piovkted with both GSM 
and U>RF (Bluetooth) parts (processors. RF parts etc), and communicates with the 
public mobile networic using GSM. and the PBU of the WIO network using LPRF 
(Bluetooth). An example of communk:atnn using Bluetooth Is described bekiw with 
reference to a user tenninal and PBU in figure 14. 

The mobile station 120 of this embodiment Is represented showing layers 1 to 3 
namely physical layer (layer 1) 121. data link layer Oayer 2) 122 and network laye^ 
(layer 3) 123. 

Network layer 123 of the mobile station 120 pmvWes call control management 124 
(Including supplementary services 124a and short message sendees 124b) and 
mobile management 125. That is. these layer 3 network management services are 
common to both GSM and Bluetooth modes of operation. This network layer further 
comprises a multiplexer. MUX 127. which demands sendees of the layer 3 radio 
resource management 126 and also of the lower layers 121. 122. In this 
embodiment the MUX 127 connects to a second branch of layer 3. to the Bluetooth 
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radio resource management 126b. to demand services of the Bluetooth radio 
resource management 126b. data link (DL and CTRL 128b. 128d) and physical layer 
129b. when the mobile station 120 is within the wireless intranet office emrtronment 
The call control and mobility management functions 124 and 125 of the network 
layer also demand the services of the GSM radio resource management part 126a 
the data link layer PL CTRL 127a. 128a) and the physical layer 129a of the first 
branch via the MUX 127. This allows the mobile station 1 20 to pertbm) and report its 
measurements about the sunounding GSM network (neighbouring BTSs) and thus 
comply with GSM requirements and also to communicate with a virtual BTS within 
theWIOifapplicabie. 

When the mobOe station 120 is outside the wireless intranet office, the common 
network layer luncbons demand the services of the layer 3 GSM radio resoume 
management 126a and sennces of the tower layers 12Ba. 128c 129a of the first 
branch (GSM branch). 

Figure 13 illustrates a wireless intranet office anangement according to another 
embodiment of the inventton. 

In this anangement. a mobile station 131 connects to a PBU 132 which may. for 
example, be a personal computer. The PBU 132 comprises a BTS emulator'in the 
fonnofa virtual BTS 133. A radio connection is shown (e.g. infrared or LPRF) 
between the mobile station and PBU. but the connection may be of a different type 
such as a wired connection. The mobile station 131 is connected to an IP LAN 135 
and mobile communications network 136 by virtue of an IWU 134. The IWU may 
comprise several entities such as a GSM/IP gateway, an intranet location ragister a 
WIO gatekeeper and a WIO A gatekeeper, as mentioned above wiHi reference to ' 
figure 2. Rather tfian having to cany the mobile station around the user is provkled 
witii a user temilnal in ihe fom, of a wireless headset 137 and wristwatch user 
interface 138. The wireless headset 137 connects to the mobile station 131 over an 
air interface using LPRF remote audio protocol (e.g. Bluetooth), and the wristwatch 
UI1 38 IS simaarty connected over the air interface using LPRF remote user interface 
protocol (e.g. Bhietootti). 
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The mobOe station 131 of this embodiment \ike that of figure 12 has both GSM and 
LPRF (e.g. Bluetooth) parts. However, as explained above, in this embodiment 
Bluetooth is used for communication between the mobile station. 131 and the user 
tenninal 137. 138. as opposed to between the mobfle station 131 and PBU 13Z 
Consequently, the mobfle station's protocol stack wfll differ from that shown in figure 
12. More spedfically. the Bluetootii physical layer 129b will couple to the air 
Interfece of the user temiinal as opposed to that of the PBU. Moreover, layers 1 and 
2 of the GSM protocol stack will be distinguished. That is. this first branch 127a is 
further divided by the pioviston of a MUX between layers 2 and 3 as shown in figure 
4. depending on whether an interface is required to a GSM BTS or to a virtual BTS 
withh a WIO environment 

When the handset 131 is outskte the wireless intranet office environment the 
handset 131 operates as a nomtal GSM phona That is. MUX 127 connects to the 
GSM radio resource management 126a and the GSM bwer layers 121 and 122 to 
obtain connection to a public GSM BTS. The other layer 1 and 2 stack linking to the 
virtual BTS wouM be disconnected as described above wHh reference to figure 4. 

Optionally, the MUX 127 may also make connection to the Bluetootii radio resource 
management 126b. for e)Qmple if the userseleds an option to use user temtinals 
137, 138 wrtiiln ttie GSM environment 

When ttie handset enters the wireless intranet ofiice environment on ttie ottier hand, 
ttie MUX 127 may effect a connection so tiiat ttie call control and mobDity 

management functions may demand senrices of ttie BluetooOi radio resource 
function and layers 1 and 2. 126b. 128b. d. 129b. erther automatically or upon user 
selection. Such connection enables ttie provision of a communication channel 
between ttie mobfle station 131 and ttie usertenninal 137. 138. To effect a link 
between ttie mobile station and PBU 132. tiie MUX 127 connects ttie GSM radio 
resource function 126a to ttie common layer 3 functions, namely call control 124 and 
moWTrty management 125. The GSM radio resource function 126 wDI demand 
service of layers 1 and 2 of tiie stack for linking witti ttie PBU when in ttiis wireless 
intranet ofiice environment Furttier. tiie GSM network wifl require signalling 
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updates. Hence, layers 1 and 2 linking to both the GSM. BTS air interface and PBU 
air mterfiace are connected. 

Figure 14 shows an alternative embodiment of the invention, in which usertennlnals 
137. 138 communicate directly with a personal base unit, when in the wireless 
intranet office emnronment The system is simflarto that shown in figure 13 butwith 
one major difference. When the mobile station 131 is In the wireless intmnet office 
emnronmentnsiiinctlonality Istransferred tolhePBU 132. That is, the PBU 132 
then comprises a virtual mobne station 139. as will be explained further below As a 
consequence, the user terminal 137. 138 can communicate directly with the PBU 
132. thereby eliminating the need for the mobUe station to remain turned on. 

When the mobHe staiton MS changes over to the WHO mode, the mobDe station 1 31 
transfers the dynamic data relating to the state of the mobile station and the calls in 
progress to a virtual temiinal vMS 139. which is established in the PBU 1 32. 

This data is maintained in a slate machine, v^ich is located in the virtual terminal. In 
this context, the state machine means a functional entily that describe 
changes in the state relating to the functioning of the mobile stetion and the related 
messages according to the protocol. The functionality described by the stete 
machine mainteins the date on the possibte changes in the state relating to said 
protocol layer, the instenteneous stete. the date structures relating to the change in 
the stete. eta Thus, a stete machine In connection with the GSM means the mobBe 
station's functionality related to the mobite stetfon's GSM Layer 3 protocol (NULL, 
current switehed on, switehed to a base stetion. ete.) In addition, said stete machine 
in the higher level mainteins a partial state machine for the mobile'stetion's every 
connection, whereupon the stete of the connection can be. for example. NULL, call 
initiated, call proceeding, active, eta 

The protocol Steele of the virtual temiinal vMS in PBU may comprise the GSM 
functionarily described by a stete machine 105. which comprises at least a radio 
resource (RR). mobOily management (MM) and call management (CM), i.e. functions 
related to protocol teyer. « may also comprise an additional protocol 106 relating to 
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communicatfon between the PBU and the user terminal operating In the WIO mode 
(e.g. the Bluetooth functionality). This will be discussed later in mote detafl. 

When the PBU has the use of the data of the state machine, the PBU starts the 
virtual temiinal vMS. which emulates the functioning of the actual mobile station MS 
towards the mobOe communication system. It receives signals from the mobile 
communication network and. on the basis of the status data it maintains, it carries 
out signalling towards the mobile communication system, either independentiy, or 
according to the information it recpjests from tiie user tenninal UT in WIO mode. It 
should be noted fliat since the state machine during WIO mode is maintained by the 
virtual temiinai. the stgnaHing to be implemenfed in different directions is 
independent, which msans that changing of the protocol in either direction does not 
intenupt the fijnctioning of tiie virtual terminal. 

The flow diagram presented Figure 1 5 niustrates ttie functioning of a virtual terminal 
on the basis of a message anived from a mobile communication network. In step 
1 1 0. the virtual temninal vMS receives a message from tiie mobile communication 
network MOB. In step 1 1 1 , tt,e virtual tenninal vMS compares the contents of the 
message to the state machine it maintains and. on ttie basis of it. defines tiie 
message required for changing over to ttie next stete. In step 1 12. tiie virtoai 
terminal defines whettier a connection to the user tenninal UT that operates in ttie 
WIO mode is required for generating ttie next message or whettier ttie required date 
Is available in ttie inter-working unit If a connection to ttie user terminal UT is 
necessary, ttie virtual terminal generates ttie message relating to sakl function (step 
1 13) and sends it ttirough ttie IP network to ttie user tenninal UT (step 1 14). At ttie 
same time, it updates ttie stete of ttie process in question to ttie signalling state 
mahteined by it (step 1 1 5). If no connection ttie user tenninal UT is required and ttie 
virtual tem^ concludes ttiat ttie necessary signalling can be managed by itself, ttie 

virtual terminal checks whettier ttie subscriber infbmiation stored in ttie PBU is 
required for ttie reply or v»fhettier ttie reply message can directiy be generated on ttie 
basis of the status date (step 116). If additional information is required, ttie virtual 
temiinal retrieves it from PBU's memory (step 117) and. on tiie basis of it. generates 
a message to be transmitted to ttie mobOe communication system (point 1 1 8). If no 
additional Infomnation is required, ttie virtual tenninal generates a message in 
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accordance with the mobfle communication system's protocol defined on the basis of 
the status data (step118). Instep 119. the message generated by the virtual 
temiinal is transmitted to the mobile services switching centre. At the same time, the 
virtual temiinal updates the state of the process in question in the state machine it 
maintains (step 115). 

One way of managing a connection between the virtual temiinal vMS and the user 
terminal UT in WIO mode is to convert the GSM signalling into packets in 
accordance with the IP and to transfer the signalling to the user temiinal UT in the 
GSM fbmiaL Anyhow, informatton transfened between the mobile communication 
network and the user temiinal UT includes a lot of signalling relating to the use of a 
radio resource. Such traffic in the anangement according to the invention is 
substantially unnecessaiy. Hence, in this embodiment, a connection is managed by 
simplilying the protocol during WlO.operatfon. This kind of protocol can be 
estabfished. for example, by selecting a group of AT commands, which are 
transported between the vMS and the MS in WIO mode. For the establishment of a 
connectfon. a simple, manufacturer-specific protocol can also be defined. 

the implementation of said protocol couM be niusbated by giving an example of the 
drfferent functions, which are needed for communteatton between the vMS and the 
UT in WIO mode. These include, for example, the fiincttons 1.1.- 1.7. Ksted in the 
first column of Table 1 . The second column of Table 1 contains a ftmcttonal 
description of messages. 


Table 1 


Reference 

Function 

Messages 

1.1 

Making of Call 

Request to Call MS->vMS 

Resetting of Request to Call vMS->MS 


Reception of CaH 

Indication of Call vMS->MS 

Resetting of lndk:ation of Call MS->vMS 

1.3 

Speech 

Transport of uoded Speech Over UDR 

1.4 

Ringing Out 

Request for Switching OfWndicaBon 

1.5 

SMS 

SMS Transmission/Receptnn 
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1.6 

FAX 

Telecopy Transmission/Receptton 

1.7 

Handover ~" 

Handover Message 
Transmtssbn/Reoeption (State 
Machine) 


When a subscriber wants to make a call (1.1). a user terminal UT makes a request 
for a call and receives the message of the setup of the call given by an vMS. before 
the transfer of the data relating to the call begins. When the subscriber receives a 
call (1 .2). the user terminal UT receives the message of the incoming call from the 
VMS and informs the vMS of the receptfon of the call before the transfer of the data 
relating to the call begins. When either the subscriber or the other party wants to cut 
off ihe call (1 .3). the user temninal UT gives or receives a request to cut off the call. 
On the basis of the protocol, both the user temiinal UT and the vMS should be able 
to distinguish whether it is a questk>n of the transfer of speech (1.4). a short 
message (1.5) orteieoopied data (1.6). The message 1.7 contains the status data on 
the calls in progress, which are transported when the virtual temilnal is taken Into 
use orwhen the use of the virtual terminal is tenninated as described above. 

TTie above^ne^tk>ned command group is only one possible way of implementatton. 
For example, making a call can be ananged so that the usertenninal UT klentiSes. 
on the basis of the first speech packets, that a caU is coming in. in which case not ' 
even a separate call phase is required. Conespondingly. the vMS can automatically 
adapted to cut off the call when the receptton of the call packete from the user 
tenninal UT stops. With a simple command group, it is possible to implement 
adequate functfons by means of whk:h the usertenninal UT that operates in the WIO 
mode can utilise the mobile communicatton network's sendees, though part of the 
signalling is managed els^ere. 

Referring back to Rgure 14. when a user enters the office canying his tradittonal 
user terminal UT handset, the phone indicates that LPRF LAN access is availabie. 
When the subscriber so wishes, he/she can e.g. plug the handset into an intelligent 
charger such as descnlied in PCT Publication Number W098/1 5143. and thus 
enable "handsetless operatkjn" using merely the wrist Ul and wireless headset in 
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such an operation, the traditional terminal is inactive and the virtual tenninal acts as 
a mobile station towards the mobile communication network. The traffic between the 
lightweight temiinal and the virtual tenninal Is canied out through IPRF connection 
using the specific protocol layer as described eariier. Whfle in office, he/she can walk 
around the LPRF coverage area and use GSM services without the handset When 
leaving the office he/she can enter nonnal cellular operation by just taking hisTher 
handset along and even continue the ongoing call. The invention tiius fadlHates a 
completely wearable communications device in office environment with the user 
Wentified as the same mobile subscriber as outside office with handset The phone 
numbers, user setting, personalised feahjres etc wiU remain in both operating 
modes. 


Figure 16 Olustrates the handling of an electronic book sennce witiiin a wireless 
intranet office, according to a prefened embodiment of the invention. The system 
may utilise a dual mode terminal of the invention as is shown for example in Figure 
12. Mobile data servkes are becoming increasingly prevalent from mobile 
communications operators. One such service may be eiectronk: book (E-book) 
purchasing. In this embodiment E-book purchasing 161 is available tfirough the 
operator of a mobile communications networic 162. The user of mobile station 160 
can access tiiis service eiUier via the public mobile nelworii 162. or via the WIO. In 
the latter case, connection to the mobile networic 162 is via PBU 166 and IWU 165 
as explained vwth reference to figure 2 above. Simflarty. ttie book required may be 
downloaded via the public or private networtcs. In the event tiiat the mobile station 
160 is wittiin ttie public mobile communications area 162 but outsUe the VyaO 
environment ttie book may be stored in ttie mobile station's memory (or ff flie mobile 
station is a portable computer witti data card, ttien it may be stored on ttie 
computer's hard disk, for example). Ideally, ttiis is a temporary measure, and ttie 
book can subsequenfly be transfened for storage wittiin flie WIO networis when ttie 
mobfle station enters ttie WIO environment For example, ttie user coukJ choose to 
store ttie E-book on his PC (PBU 166), or alternatively in an office library 163 of ttie 
offices IP LAN 164. Altematively. if ttie mobile station is wittiin ttie WIO environment 
ttie user may request ttie E-book via ttie WIO networic. and ttie book may 
automatically be downbaded to ttie requested WIO device (e.g. office library 163. or 
users PC). An advantage of storing an E-book in ttie oflfce library 163 is ttiat It is 
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accessible to other users of the office. ConsequenUy. if the user's terminals (mobile 
station. PC etc.) have a suitable browser, the user can search through books, 
newspapers etc. for desired infonnation. If the user's temiinai.is a PC. then a 
conventional IP browser may be used. Alternatively, if the user's temiinal is a mobOe 
station 160. such as a mobOe phone, then rt is preferably provided with a WAP 
browser so that it may search the contents of the library 163, over a tow power RF 
interface 167 such as Bluetooth. 

The above is a description of the realization of the invention and its embodiments 
utilizing examples. It is self evident to a person skilled in the art that the invention is 
not limited to the details of the above presented embodiments and that the inventton. 
can be realized also in other embodiments without deviating from the characteristics 
of the inventhm. The presented embodiments should be regarded as illustrating but 
not limiting. Thus the possibilities to realizB and use the inventton are limited only by 
the enctosed claims. Thus diffeiBnt embodiments of the invention specified by the 
claims, also equivalent embodiments, are included in the scope of the invention. 


For example. whRst the embodiments refer to intranet offices. It is not restricted to 
the intranet, but is also applicable to the intemet 
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CLAIMS 

1 . A dual mode mobile station comprising: 

means for managing networie infbmration.independently of the mode of 
operation of ttie mobile station; 

first linking means for linking to the interface of a mobile communication 
networit so as to transfer control and mobility infomiatton between the mobile 
statton and the mobile communicatfon networiq 

second linking means for providing a link to the interface of a further 
communication networie so as to transfer control and mobility information between 
the mobile statton and the further communication n^oric; and 

means for coupling the managing means to the first linking means when the 
mobfle statton Is in a fiist mode and to the second linking means when the mobile 
station b in the second mode. 

2. A mobile station as claimed In claim 1 , wherein the managing means 
manages call control and mobility infbmtatton Independently of the mode of 
operatton of the mobile station. 

3. A mobile station as claimed In dalm lor 2. wherein the managing means 
forther manages radto resources infonnatton independently of the mode of operation 
of the mobile station. 

4. A mobile station as claimed in daim 1 or 2. wherein the first linking means 
comprises a radb resource manager for the mobile communication networie. and the 
second linking means comprises a radto resource manager for the further 
communication network. 

5. A mobOe station as daimed in daim 4, wherein the second linking means 
comprises a tow power RF radk) resource. 


6. 


A mobOe station as daimed in daim 5, wherein the tow power RF is Bluetooth. 
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7. A mobfle station as claimed in daim 3. wherein the radio resource 
management is that of the mobile communication networic 

8. A mobile station as claimed in any of claims 2 to 8. wherein the caH control 
and mobility management is that of the mobile communlcalion network. 

9. A mobOe station as claimed in any preceding daim. wherein the mobile 
communication network is GSM. 


10. A mobile statfon as daimed in any preceding daim. further comprising a radio 
resource managerfbr a user temiinal, and linking means for linking to the interfece 
of the terminal devfa» so as to transfer radfo resource InfbmHtion between the 
mobfle statton and the user temiinal, 

11. A mobile stalton as daimed in any preceding daim. further comprising a 
tMowser. such as a WAP browser. 

12. A base statton transceiver emulator for Interfadng a mobile stafi^ 
communfcatfon network and a further communfcafion network, the base statk>n 
transceiver emulator comprising: 

means for detennining the presence of a mobile station within Hs ceU- 
transceiving means for receiving call transfer infomatlon from the mobile st^ 
when the mobile station is within the ceB and for transmitting call transfer infom«tfon 
to the mobfle statfon as it prepares to leave the ceU. 

13. A mobile station emulatorfor interfadng a mobfle stabon of a mobife 
communication network and a base transceiver statfon emulator of a further 
communfcatfon network, the mobfle station emulator comprising: 

means for receiving caU transfer infomatfon from the mobile station and for 
fonvarding it to the base transceiver station emulator, when the mobife statfon entere 
the cell of the base transc^ver station emulator; 

means for maintaining the call transfer infomation white the mobile station is 
within the cell: and 
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means tor transmitting the caH transfer infonnation to the mobile station as it 
prepares to leave the cell. 

14. A mobile station emulator as claimed in dalm 13. further comprising means 
for communicating with a user tenninal. 

15. Adevice for coupling a mobfle station of a mobfle communication networlcto a 
further communication networic. the device comprising a base transceiver emulator 
as claimed in daim 12 and/or a mobile station emulator as claimed in daim 13 or 14. 

16. A device as claimed in daim 15. which is a personal base unit 

1 7. A personal computer comprising a device as daimed in daim 1 6. 

18. A system fbrtransfening information between a mobBe station and a fu 
communication device, the system comprising: 

the mobae station; 

a communication networic to which the further communication device is 
coupled; and 

a base transceiver station emulator for interfiadng the mobile station and the 
communication networiq 

wherein the system transfers infbmriation over the communication networic 
when the mobfle station is within the eel of the base transceiver station emuialor. 
and transfers information over a mobile communication networic when the mobfle 
station is outside the ceil of the base transceiver station emulator.. 

19. A system as daimed in daim 18. wherein the base transceiver station 
emulator communicates with the mobile station by RF. 

20. A system as daimed in daim 19. wherein the base transceiver statton 
emulator and the mobile station fomj part of a mobile duster. 


21. A system as daimed in daim 18, wherein the base transceiver station 
emulator is a virtual base transceivec statfon. 
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22. A system as claimed in daim 21 , wherein the base transceiver station is 
dedicated to the mobfle station. 

23. A base transceiver station emulator for a system as claimed inanyofdaims 
18to22. 

24. A personal device for a mobile station, the device comprising a base 
transceiver station emulator as claimed in daim 23. 

25. A device as daimed in daim 24. further comprising means for connecting the 
mobile station and base transceiver station emulator by means of infrared 
connection, wire connection or low power RF connection. 

26. A device as daimed in daim 25. wherein the connecting means further 
comprises a cradle for the mobile station. 

27. A mobile station for a system as daimed in any of dabns 18 to 22. 

28. A dual mode mobile station comprising: 

control means for cortrolllng transfer of infomiation such that in a first mode 
transfer of infomiation is between the mobile station and a mobile communication 
network, and in a second mode transfer of infonnation is between ttie mobOe station 
and a second communication network; and 

means for providing radio contact between the mobife station and the mobite 
communication n^work in boUi ttie first and second modes. 

29. A system for transfeoing infonnation between a mobne station and a forther 
communication device, substantially as hereinbefore described, wiUi reference to. 
and/or as fllustrated In any one or any combination of Figures 2 to 16 of tiie 
accompanying drawings. 
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30. A mobile station, s ut wtantBlly as heievibdDre described, with refefenue to, 
and/or as inijstrated in any orm or any nmUn^ 

accompanyng drawings. 

31. A peiscnialdevk»fiDr a mobrte station, aibstantialty as herein^ 
described, with lefe ren oe to, aid/br as Olustrat^ in any one (n* any combination of 
Figures 2 to 16 of the accompanying drawings. 

32. A t>ase transceiver station emulatDr for interfacing a motiile statbn of a motde 
communication nelwortc and a further communication networic, substantially as 
hereinbefoie described, with reference to, andtor as illustiated in any one or any 
combination of Rgures 2 to 16 of ttie accompanying drawings. 

33. A mobile station emulatorfor interfiactr^ a mobile station of a nrablte 
commimication n^work md a fuitter conmumicai^ 

hereinbefore deserted, with rei&moe to, and/or as flhi^rated in any one or any 
combination of F^pires 2 to 16 of ttie accompanying drawings. 
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